PU.1 is dominant and HAF-1 supplementary for activation of the gp91(phox) promoter in human monocytic PLB-985 cells.
Gp91(phox) is a key component of the phagocyte NADPH oxidase. Mutations of its promoter found in patients with chronic granulomatous disease cause deficient binding of PU.1 and HAF-1. Because the two factors bind to the same site (Pu box) of the promoter, we attempted to clarify their relative in vivo contributions to activation of the gp91(phox) promoter in monocytically differentiated PLB-985 cells using a dual luciferase reporter assay and a gel shift competition assay. We found that the activity of a series of single-point-mutated promoters increases or decreases according to an increase or decrease, respectively, in the affinity of the promoters to PU.1 but not to HAF-1. Two of 7 mutants showing weak binding affinity to PU.1 exhibited moderate promoter activity and normal binding affinity for HAF-1. These results suggest PU.1 is the dominant activator and HAF-1 is supplementary. The increased promoter activity of single-, double-, and triple-point-mutated constructs with sequences closer to that of the Ets-binding element correlates with their binding affinity to PU.1 but not to HAF-1, supporting that PU.1 is a more efficient activator than HAF-1. In contrast to co-expressed wild-type PU.1, dominant-negative PU.1 significantly inhibited the activity of a PU.1-optimised gp91(phox) promoter construct. Therefore, we conclude that PU.1 and HAF-1 binding to the Pu box is dominant and supplementary, respectively, for activation of the gp91(phox) promoter in human monocytic cells.